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Till* new Tyvk 1230-A D-C' Amplifier 
and Kleetrometer is basically a luKh- 
rosi.stance millivoltmeter. N’oltapje, cur¬ 
rent, and resistance is indicat<‘d on 
a panel meter and can also be indicated 
on a recorder. 

Because of its high sensitivity and 
excrdlent stability, this instrument has 
a wide range of applications in science, 
engiiKMTing, and industry. Typical ex¬ 
amples include the measurement of: 

ionization currents, photo currents, 
grid currents in electron tubes, and 
time-current curves of capacitors during 
charge and discharge. 

l*iezo-i‘lectric potentials, biiK*leclric 
potiMitials, contact potentials, electro¬ 
static field potentials, and pll imlica- 
tions. 

,/^ Silicon-dimle back rc.sistanct*, inter¬ 
conductor resistance of cables, in.sula- 

Figur* t« Pan»i vi«w of the Type 1230<A D>C 
Amplifier and Electrometer. 


tion resistance of electrical efjuipmeiit 
and voltage coefficient of re.sislance. 

The amplifier in this instrument is 
strictly direct coupled. It uses neither 
the relatively low in put-resistance chop¬ 
per system nor the high-cost vibrating 
capacitor system. Its stability is due 
to e.xcellent supply regulation, shwk 
mounting, liberal use of wire-wound 
re.sistors at the important places, and 
adequate aging of both tubes and com- 
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Figure 2. Elementary sehemotic of the Electro¬ 
meter. The circuit ii, fundomentolly, a cathode 
follower in which the "tube” i» o 3-stage, direct- 
coupled amplifier. The mognitude of the cothode 
resistor, Rb, determines the voltage sensitivity. 

[xuKMits. .\s a coiisoquoiift*. drift after 
warm-up is normally Ic.ss tlian 2 milli- 
\(»lts per hour. 

(irid current at the input of the 3- 
luhe dir<*ct-rollpled amplifier i.s negli- 
liihle, hecause the tube in the first slnf^e 
is an electrometer type. The input 
resistance i.s determined by the settinj^ 
of a switcli that provides resistance 
standards in decimal steps from M) 
kilohms to u hundred llnai.sand me¬ 
gohms (I0“ ohms). 

Tlie ability to measure from 30 milli¬ 
volts full-scale to 10 volts full-scale, 
coupletl with the wide range of resist¬ 
ance standards, permits current meas¬ 
urements from one milliampere full 
.scale to 0.3 micro-microampme (3 X 
I0“‘® amp.) full scale at an efTectivi* 
“ammeter” resistance appreciably less 
than the value of the resistance stand¬ 
ard. 

An internal stabilized-voltage source 
permits direct-reading resistance meas¬ 
urements from 300 kilohms to ten mega¬ 
megohms at full scale (5 X 10’^ ohms 
at t he smallest meter division). Througli 
u.se of the most sensitive voltage range 


and readily available extiMiial batteries, 
the resistance range can be extended by 
a factor of two hundred or more. 

Circuit 

Fundamentally, the circuit is a sim¬ 
ple cathode follower where the “tul>e” 
is a three-stage amplifier as Jliown in 
the elementary schematic of Figure 2. 
Figure 3 show.s the elenuMitary circuit 
for eacli type of measuremiMiT. The 
efTectiv'c tran.scomluctance is the pnxl- 
uct of the trans-conductance of the third 
stage and the voltage gain of the firsi 
two stage.s. The result is a transconduc¬ 
tance in the millions of micromhos. 
C'on.sequently, the input voltage is 
duplicated within a few mi<*rovolts 
acro.ss the cathoile re.sistor. and exc*el- 
lent linearity is obtained even at th(‘ 
30-millivolt scale. \’oltag(‘ ranges are 
selected liy ^•hanging the value of the 
cathode resistor. 

The first, two stages of the amplilier 
use sub-miniature tubes with len- 
milliampt*re filaments. The filaments 
are in a resistor chain IimI from a 
doubly stabilized voltage-regulat ing.sy.s- 
tem. The plate and screen voltag(*s 
of the first stage, as well as the screen 
voltage of the second stage, are obtained 
from this .same highly stabilized supply. 
As a con.s(:*(|uenc(* of the great can* us<m1 
for staijilization, line voltage fluctua¬ 
tions have a negligible effect on p<*r- 
formance. Ihilanced amplifier systems 
were tried Init more reliable results 
wen* ol)tained by u.sing the fully stabil¬ 
ized supply rather than the balancing 
method, which depends on p(‘rfcct 
matching for adeijuate results. 


Figure 3. Elementary echemalice, showing, left to right, the circuits for measuring current, resistance, 
and voltage. The batteries are symbolic only; the instrument is entirely o-c operated. 
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hiqh Inout Resistance 

The input resistance of the amplifier 
is afiont 10*^ ohms when the input- 
resistance switch is at tlie <»pen posi¬ 
tion. This extremely hij^h resistance 
level is due not only to the use of an 
electrometer tube hut also to unusual 
construction features. Kvery effort wa.s 
made to obtain relial>le o|a»ration under 
high humidity conditions. 'Fhe gla.ss 
envelope around the grid h*a<l is treutiMl 
with silicone. The re.si.st a nee-standard 
.selector switch uses switch contacts 
that are mounted on individual teflon 
bushings set in a metal base that con¬ 
nects to a guard point. 

Internal Standards Calibration 

'fo |7(*rmit checking the high-resi.st- 
ance internal standards in terms of the 
low-resistance wire-w(»und .standards, 
a check position is provided on the 
function switch. 'I'his has meant further 
elaboration of a switch already unusual 
in con.stniction to mfS‘t the requirement 
of excellent |x*rformance at a 10'*-ohm 
lev«*l under adverse humidity condi¬ 
tions. The effort is well repaitl in the 
east* with which the r('sistance of even 
the I0”-ohm standard can be checked. 
A photograf)h of the switch is shown in 
Figure 4. 

No Switching Transients 

A switch is provided for readily di.s- 
connecting the imknown from the input 
without otherwi.se disturbing either 

Figure 4. View of the function twitch. 




Figure 5. View of the Type 1230-PI Component 
Shield plugged into the rear of the Electrometer. 

the unknown circuit or the electrometer 
input circuit; to accttmplish the switch¬ 
ing without causing an electrostatic 
surge (due to friction of metal on 
tlielectric) and without causing a changi* 
in capacitance with resultant voltage 
surge due to redi.stribulion of charge, 
the contactor is raiseil by a teflon but¬ 
ton with a metal nm in p<*rmanent con- 
ta(‘t with one of the blade.s. 

Shielding 

Complete .shielding of the shcM'k- 
rnounted electrometer stage is im¬ 
portant to eliminate grid currents due 
to ambient light, to prevent dust from 
entering anil affecting the high resist¬ 
ance, and es|>ecially to Isolate the* input 
from random electrostatic potentials 
that are not usually noticed, but that 
become obvious at resistance levels in 
exce.ss of 10" ohms. 

The input connection is through a 
teflon-insulated coaxial terminal, and 
available acces,sories piMunit extension 
of the complete shielding to the unit 
under test. In particular, the 'rvei-: 
1230-Pl C’omponent Shield provides 
a fully-shielded compartment within 
which components under measurement 
can l>e quickly and easily connected. 
The ground and guard terminals are 
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iliiplicatc’d on the panel of the (^mipon- 
ent Shield for greate.st adaptability. 
Figure 5 shows the C'omponent Shield 
plugged into the rear of the Flectro- 
meter. 


Guard Terminals 

While most measurement.'^ can be 
made by connecting the unknown (volt¬ 
age, current or resistance) from the high 
input termitml to ground, there are 
some applications, especially in three- 
terminal resistance measurements, 
where guard points are necessary. Ac¬ 
cordingly, the 'Type I230-.\ Amplifier 
is provided with three guard terminals 
which can be grounded or not as desired, 
'rhis arrangement is shown in Figure b. 

Output 

iiie output system compri.se.s a O-.i 
milliampere panel meter and a pair of 
terminals in series with the meter, d’he 
panel meter has two .scales calibrated 
in volts and two scales <*alibrated in 
• »hms .so that both hav<‘ Iwo rung<*s per 
decade. Any external meter or recorder 
at the out|)ut terminals can have as 
much as 1500 t)hm.s re.sistance without 
affecting performance. Thus, either the 
5 ma t)r the 1 ma Fsterline-.Vngus re¬ 
corder can be connected to obtain 
permanent recordings of n*siilts. I'he 
amplifier is an ideal eompanion instru- 



Figure 6. The I, R, and E terminals add appreciably 
to the versatility af the instrument. Any one of the 
three terminals can be used os a guard point (os 
in 3>terminol resistance measurements) and can be 
grounded by a panel switch. 

ment to this (Iraphic Recorder sin<*e it 
can be mounted in the .same type of 
case. The dynamic output n'sislance of 
the amplifier is but a fraction of an tthm; 
Iheretore, it is well adapted for opera¬ 
tion with most recorders. 

Applications 

d’bis latter feature adds appreciably^ 
to the long list of ii.sos for the amplifier 
(.see page I). riie leakage re.sistanee of 
capacitors, as well as time-current 
eiirve.s under charge or tli.scliarge eondi- 
tion.s, art* readily obtainetl. This Elec¬ 
trometer is w(*ll suited t<» tlie measure¬ 
ment of the high back resistance of 
silieon-jnnetion diodes, Ix'can.se the po¬ 
tential applied to the unknown resist¬ 
ance is only Vt.l volts, which is within 
llie .^afe operating range of the diode. 

A. (i. Boi sgUET 


SPECIFICATIONS 


Voltage Ronget: ^ aO. 100, and 301) millivfjlts. 
^ 1,3, and 10 voIt.s, dr, full scale. -Accuracy i.** 
2% uf full scale on the five highe.st range.«; 
of full scale on the 30-niv range. 

Current Ronges: ^ 1 milliampere d-C.(10“’ amp.) 
full scale to ^ 300 railli-micromicroamjtere.s 
(3 X 10“*^ amp.) full scale, in twenty ranges 
I t wo pt.*r decade). Accuracy is ^ 3^'i of full scale 
from 10“* amp to 3 X 10“* amp: * 10% of full 
scale from 10“'® amp to 3 X 10“'* amp. 
Reiistance Ranges: Dim*! reading in resistance 
from 300 kilohm.'^ to 10 mega-megohms (K)'* 
ohms) at full scale (5 X 10'* ohm.s af smallest 
meter division). There are si.vteen ranges (two 
per decade). At full scale (low-frcauency end) 
accuracy 3*') from 3 X IfF ohm.s to 10'® 


(dims: ^ S'; from 3 X 10'" ohms to lO'-* ohms. 
'Phe voltage across the unknown resistatice is 
y.l volt.s. 

The re.sistance range may be extended con¬ 
siderably, and voltage* eoetticients of resistors 
determined, by the* u.se of external batteries. 
With a 303-volt battery, the highest re.sistaner 
range is 10“ ohms full .scale (0 X 10'* olmis al 
the smallest meter division). The full battery 
voltage :i|>|K*ars across the unknown resi.starn*e.. 
Resistonce Standards: 10*. 10*. 10*. 10^ I0^ 10'^ 
10*®, and 10" ohms. The switch al.so includes 
“zero" and “inlinity” po.sition.s. 'The I0‘- and 
10*-ohms resistors are wire wound and are 
accurate to ^ 0.25^'^. 3’he 10*-, 10*- and 10"- 
ohm re.sistors are of depositcd-carbofi con.«truc- 
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^ tion and an* arourale to =fc 1%. The* J0\ 10'“ 
and 10“ rosistors an> earlion, have been 
treated to prevent udv'erw* humidity (‘ffeets and 
an* accurate to 5%. A switch position per¬ 
mits (|uick (diecking of the higher resistance 
standards in terms of the wire-wound units. 
Input Resistance: The inj>ut resistance is dt*- 
terminc‘d by the sf^tting of the n\sistanee 
standards switch. In the infinity jiosition, it is 
approximately 10“ ohms. 

Drift; Lt*Hs tlian 2 mv iM*r hour after one-hour 
warmup. 

Output: N’oltage, current and resistance are 
indicated on a panel meter. Terminals are avail¬ 
able for connecting a recorder (such as the 
Esterline-Angu.« 5-ma or 1-ma grapliic recorder). 
The recorder can have a rcsistarjce of up to 1500 
ohms. 

Fraqutney Choractaristic: With a 1500-ohm load 
at the Ori'Pl'T terminals, the frequency char- 
.'icteristic is flat within 5^^ from zero to 10, 30. 
100, 300. 1000 and 3000 cycles at the 30-, 
100-, 300-millivolt. 1-, 3-, and 10-volt range.*'’ 
respect ively. 

Terminals: The input is connected through an 
STd-tYTic coa.\ial terminal assembly. In addi¬ 
tion, tnero are tlirjH- “low’” t(*rminals to provide 
versatility in giianl and ground connections, as 
re<iuired, for e.vample, in thre(‘-terminnl net¬ 
work mi‘aHurem(?nts. 


Input Switch: A jjanel switch |K*rmits discon- 
n(*etion of the unknowti without transient 
electrical di.sturl)ances in either the iinknow^n 
or the measuring circuit. 

Input Insulation: Entirely teHon or .•^ilicone- 
treated glas.s. 

Temperature, Humidity, Line Voitage Effects: 

Negligil)le. 

Tube Complement: One 588<) electrometer, one 
CKtMIS, one 0A.\5, one (iAI-5, one 0027, and 
tiu’ee 0132. 

Accessories Suppiied: One Type 874-411 
Adaptor, one Type 1230-Pl-i300 Panel .\dai)tor 
Asst*mbly, two Type 274-MH Plug.s, one 'I ype 
274-SI3 Plug, .«pare fuses and Type CAP-35 
Power Cord. 

Accessories Available: TypE 1230-Pl Compon- 
<?nt Shield. 

Mounting: Aluminum front and rear panels 
finisheil in black-i’rackle Iac(|u»*r and encas<*d 
in an aluminum bIack-wTinkk‘-fini.shiH4 sleevt*- 
like cabinet. The instrument is alsfi available 
mounted inside a recorder case*. 

Power Supply: 105 to 125 (or 210 to 250) volts, 
50 to 00 cycles. Power iujmt is appro.ximately 35 
watts at 115 volts. 

Dimensions: (height) X (width) X 

(depth) 0 inchc.s, over-all. 

Net Weight: 15^:| Ib.s. 


Tifpe 


('wle Word 

Price 

1230-A 

D-C Amplifier and Electrometer. 


$440.00 

1230-AE 

D-C Amplifier and Electrometer in Esterline- 
Angus Case.. 

.MISTY 

502.00 

1230-PI 

Component Shield.. 

MAN’dU 

40.00 


A LOW-COST MICROWAVE SIGNAL SOURCE 


One of the most frequently needed 
instruments in the electronics labora¬ 
tory is a simple, convenient, and inex- 
pen.sive signal source. Cicneral Radio 
Unit Oscillators were ileveloped in an¬ 


swer to this need, and their constantly 
increasing popularity is (‘onclusive evi¬ 
dence of how well they perform their 
tasks. 

Unit Oscillators have been available 


Figure 1. Panel view of the Type 1220-A Unit Klystron Oscillator with a Type 1201-A Unit Regulated 

Power Supply. 



Wer BEGUIAUO^ 
POWIB li: 


UNIT 

OSCHWTOPI 
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Figure 2. Block diagram showing the elements of the oscillator. 


r()V(*riii|j all fr(*(iuencic\s frum 20 cps t<» 
2000 M(% Imt IhiTe has hoen an obvious 
nmJ for a unit to itpcrato at still higher 
freiiuencics. The new Type 1220-A 
Inil Kl>*stron Oscillator shown in 
Figure I meets this need for applications 
where freijuent changes in frecjut'iicy 
are not reriuired. 

It produces a c-w, square-wave-, 
pulse-, or frequency-modulated signal at 
frequencies between 2700and 74o0 mega¬ 
cycles by means of eight plug-in reflex 
klystrons. Each tube has a self-con¬ 
tained resonant cavity, which can be 
tuned over a range of the order of 500 
megacycles. Tube changing can be ac¬ 
complished quickly and simply. The 
L>scillalor is available either without 
I lilies or with any number of the tubes 
in the available series. 

Tuning is accomplished by flexing 
a copper diaphragm in the resonant 
cavity by means of a .screw which is ac¬ 
cessible from the rear of the instrument. 

For testing on the production line, 
tor measurements in the laboratory, 
and for ilemon.st rat ions in the class¬ 
room, the 1'vpE 1220-.\ Ihiit Klystron 
Oscillator oft'ers the advantages of low 
cost, small size, and convenient adapta¬ 
bility to the problem at hand. 


Circuit 

As .-shown in the block diagram of 
Figure 2, the Type I220-.V Fnit Kly¬ 
stron Oscillator contains a variable 
regulated voltage supply for the retieller 
electrode of the klystron, a Schmitt ^ 
s(|uaring circuit for square-wave and 
pulse modulation of the repelhT, a 
power supply for the Schmitt circuit, a 
l(HK)-cycle H-C oscillator, and a socket 
and output 1*011 nections for the reflex 
klystron tube. 

The cathode current for the klystron 
is supplied 1 ) 3 ’ an external Knit Power 
Supply. For maximum frefiuenc\^ sta¬ 
bility’, a Type 1201-A Unit Regulated 
Power Supply i.s recommended, al¬ 
though in less critical applications a 
Type 1203-A Unit Power Supply’can be 
ii.sed. For field work, where only 0 or 12 
volts d-c power is available, the instru¬ 
ment can 1)0 op<:*rated from a 4\vp<* 
1202-A Unit Mbrator l^)we^ Supply^ 

Klystron Oscillator 

The reflex klystron is an excellent 
microwave oscillator. It produces a ^ 
substantial amount of r-f pow’er, oper¬ 
ates on reasonably low’ voltages and can 
be modulated easily. Klystrons tised in 
this iiKstrurnent are completely .self- 
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rniitaininl omc ilia lot's and are sitnilar in 
appearance and size to conventional 
metal-shell receiving tulH*.s. The tuning 
ranges for the various tuhe types are 
given in the specifications at the end 
of this article. 

As shown in Figure 3, the tubes plug 
into an octal socket in the instrument 
ainl the repcller voltage connection is 
mad(? by means of a grid cap at tin' top 
of the tube. The r-f output lead fnim 
the fulK‘ is a coaxial line which extenils 
through the tube siM*ket aiul connects 
to the Type 874 Coaxial C'onnector on 
the panel of the instrument by means 
of a short length of coaxial cable wit It 
an adaptor for the tube line on one end. 

Tuning is accompli.shed by means of 
a tuning screw, permanently attached 
to the side of the metal envelojK*, which 
controls the flexing of one einl of the 
n‘sonat<»r and thus changes the capa¬ 
citance a(‘ross the resonant cavity in 
the oscillator. A sjK»cial tool is sut)pli<*d 
for making tuning adju.strnents through 
a hole in the back of the tlu.st cover. 
'Fhe fre<iuency thus can be adjusted 
without n*moving the dust cover, al¬ 
though no fref|uency calibration is pro¬ 
vided. 

Since the diaphragm will not staiul 
an indefinite numlK*r of flexings without 
fatiguing, the.se tubes are not recom¬ 
mended for applications where con¬ 
tinual fre(|uencv clianging is recpiired. 

The re|K*ller voltage must also be set 
at a levi*l whi(‘h proiluces o.scillations at 
the resonant fre<piency of the cavity. 
For this purpose a calibrated repeller 
voltage control is provided on the front 
panel. 

One of the.se tubes, Type t>043 Kly- 


Figur* 3. Top viow of the oscillator with shield 
cover removed, showing the klystron tube. 


•Stroll, covering fre<|uencies between 
2t>50 and 327o Me, difTers physically 
from all the other tubes. Its output con¬ 
nection is made near the top of the tube 
and tuning is accomplislunl by adjusting 
a series of .screws in the outer wall of 
the cavity. This tube can be tuned in¬ 
definitely without damage* but the dust 
cover must be removed to make the 
tuning adjustments. A special output 
lead is supplied for u.se with this tube. 
Both ty|K*s of output lead are .supplieil 
with each in.strnment. 

R-F Output 

The power output obtainable varies 
from tube to tube aiul ov'er the fre- 
(luency range of each tube. The average* 
power output for all tubes into a 5(1- 
ohm load is of the ordi‘r of 75 milli¬ 
watts. A table showing the average* 
power output of eae*h tube typi* is in¬ 
cluded in the .s|K*e*ifie‘ations appearing 
at the end e»f this article. 'Phis figure is 
the average eif the peiwer enitput over the 
free|uene*y range* fe>r a typical tube. The 
eiutput is usually a maximum at the 
(‘enter of the tuning range. 

In most applications an isolating pad 
should be u.sed between the os(*illator 
and the load. One* eif the following pads 
is recommended: 

Type 874-(;«*. (idb Pad 

Tvpe 874-(;I() 10 db Pad 

Type 874-(i20 20 db Pad 
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Figur* 4. Otcillogram» of modulation wovoformt 
at3800Mc,okr«covored by o Typo 874-VR doloctor. 
Loft, toe pulto: right, 1000-cyclo tquoro wovo. 


Modulation 

The klyHtron can be square-wave, 
pulse, or fre(|ueuey motlulated by ukkIu- 
1 lie rep<‘ller voltage. The Sehinilt 
s(iuariiig eireuit provides a vttitage 
whicli switches the repeller voltage be¬ 
tween the nttrnial oscillating level and 
a non-oscillating level for 100^y;, aiiqtli- 
tude modulation. In order to make the 
klystron oscillate at exactly the same 
frequency when modulated as wIkmi un¬ 
modulated, the Schmitt circuit is d-c 
coupled to (he re|>eller, ami the whole 
circuit floiits at the repeller potential. 
Since the klystron oscillates when the 
output stage of the Schmitt circuit is 
cut olT, the repeller voltage (and hence 
the oscillating frertuency) in the rncMlu- 
lated condition is the same as the fre- 
ctumicy in the unmodulated condition. 
A modulation voltage control is in¬ 
cluded in the plate circuit of the Schmitt 
circuit so that the klystron can be pre¬ 
vented from oscillating in other mo<les 
on the off part of the mixlulating cycle. 

'fhe Schmitt squaring circuit can Ik* 
driven by a sine-wave, square-wave, or 
jnilse signal. .\n intenial H-C (wcillator 
is provided for producing a I0(MI-<‘ycle 
.signal for scpiart^wave modulation. The 
frecjucncy of this oscillator is adjustable 
to any freciuency between 985 and 1015 
cycles 80 that maximum sensitivity can 
Ik* obtaineil when very sharply tuned 
1000-cycle amplifiers are used in the 
detector circuit. Square-wave modula¬ 
tion at frequencies l>etween 50 cych»s 
and 200 kc can be obtained from ex¬ 
ternal .sine- or 8(|uarc-wave sources, pro- 
ducitig inputs of at lc»a.st 15 volts rms. 


The '1 'ypk 1210-H Tnit !{-(' Oscillator 
is a satisfactory external nuMlulator. 

The klystron o.scillator can be .satis¬ 
factorily mcKluIated by an external 
pulse g(uierator with pulses having 
lengths from I to 10,000 ^.s and 
repetition rates b(‘twi*en 50 cycles and 
200 kc. The peak input voltage should 



Figure 5. Loft, frequency modulated output of 
the klystron; totol swing, 8Mc; modulating fre¬ 
quency, 60 cycles; carrier, 3800 Me. The marker 
pip was introduced by on externol oscillator. 
Bose line added. 

Right, bond-pass chorocteristlc of on f-m re¬ 
ceiver with signal shown at left applied to receiver 
input. Signal was recovered from second detector. 

be at least 25 volts. 'Fhe ri.se and decay 
times of the r-f pul.se.s are le.s.s than 0.2 
^is. The Typk r2l7-.\ rnit Ihil.ser is an 
excellent nuKlulator. 

Freciuency modulation can be pro¬ 
duced by the application of a small 
mo(iulating voltage to the repeller elec- 
tnaie. The fret|U<*ncy deviation obtain¬ 
able varies from lube to lube, but at 
lea.st a 15 .Me total e.xcursion is obtain¬ 
able with a maximum change of 3 db 
ill amplitude of the r-f signal. Tin* 
amplitude variation decrea.ses rapidly 
as the excursion is decreasL*d. Provi.sion 
is made for applying a frettuency-modii- 
lating voltage from an external .source. 
Approximately 10 volts, rms, acro.ss 
47 kilohms is required for maximum 
frequency miKlulation. 

Power Supply 

The catluxle current for the klystron 
is obtained from a Tnit Power Supply. 
The Typk 1201-.\ Tnit Regulated 
Power Supply is nvommended for maxi- 
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Figur* 6. Unit Kly> 
ttron Oscillator and 
Typ* 174 Cooxioi 
•quipmant s«t up 
for the measure¬ 
ment of coble at¬ 
tenuation ot 3000 
megocycles. 



mum fre(|UciH*y stability. A jack is pro- 
vidwl for measuring the currtMit and a 
rlieostat is included for adjusting it. 

The repeller voltage is obtained from 
a well-lilt 01 eel, regulated, internal power 
supply derived from the O.Sv a-c output 
of the Unit Power Supply. A calibrated 
potentiometer, adjustable from the 
panel, is u.sed to control the voltage 
^ from 30 to 300 volts below the cathode 
potential. 

The power supply for the Schmitt 
circuit is also derived from the 0.3 
a-c volt input from the Unit Power 
Supply. 


to a specified fre(|ucncy, and for many 
other types of measurements. 

In the laboratory the unit is a suit¬ 
able signal source for driving a slotted 
line. 

In the classroom, the low cost, small 
si-^e, ruggedness, and high power output 
makes the oscillator ideal for supplying 
r-f power for various cla.ssroom demon¬ 
strations and student cxendses. 

Cable Attenuation Measurements 

The ascillator i.s an excellent source 
of r-f power for making attenuation 
measurements on coaxial cable at the 
3(K)0 Me frequency specified in Military 
Specification J.\N C17.\. One methcxl 
of making this measunmient is described 
in an article by W. H. Thurston entitled 
‘*The Measurement of Cable C’haracter- 
ustics.*’ Figure (» shows a typical setup 
for this measurement. 

Measurement of VSWR of Fixed 
Attenuators at 4000 Me 

The klystron oscillator makes a good 


Typical Applications 

The Type 1220-A Unit Klystron Os¬ 
cillator is well adapted to measurement 
applications in which the fre(|uency d(K‘s 
not have to lx* changed fref|uently. 

On the pnHiuction line, these* rela¬ 
tively inexpensive units can be set up 
for mejisurements at sp(*citied freipien- 
cies on impedance, VSWU, attenua¬ 
tion, bandwidth, for adjusting circuits 



Figur* 7. Unit Klystron 
Oscillotor and Type 874- 
LBA Slotted tine with Motor 
Drive, set up for meosure- 
fnents of standing-wave 
ratio on coaxial attenuators. 
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soun‘t‘ of power for \’S\VI{ measiire- 
ment> at one frtMjuenry on a number of 
elements. Fip:ure 7 shows a setup for 
VSW’H measureinents on a ^:roup of 
lixe<I Attenuatin*s at 4000 .Me, usiim a 
Typk S74-LB.\ Slottcnl Line with a 
Tvpk S74-MI) Motor Drive and an 
oseilloM'opic display of standinj^-wave 
rat io. 

'riie oscillator can l>e used to excite* 
wave^uiele eircuits thr(»up:h a standard 
wavejruide-tevcoaxial aelaptor. Adaptors 
to connect between the Type: S74 output 
<‘onnertor of the oscillator and the 

Figure 8. Oscilloscope display of VSWR of o Type 
874*020 Coaxial Attenuotor at 4000 Me, os 
meosured with the equipment shown in Figure 7. 


waveguide adaptor (and to tuher types 
of connectors) an* listetl in the price 
table. 

HkXKDKT ( )’ItKIK\ 
— K. A. Son HUMAN 





SPECIFICATIONS 


Frequency Range: D«*|N‘II(1 s oil klystron tlllN* 
(wHr price table l>elow »; all units an* 
identical except for klysln)n tuln* — frcfiueney 
raiiKc of any unit can be cliaiiKcd to tliat rtf 
any other by inserting the appropriate klystnm 
tube. 

Frequency Calibration: None 
Modulotion: 

hitrrmil 1-kc .<i|Uan* wave, adiu.‘>1uble ^ IS 
eyelet*. 

tlitenuil 

Stftnirr trripe, 50 c to 2tH) kc: sine or wpian*- 
wave miHlulating signal of at leti.st I5v. rins 
reiiiiinsl —Type PiiO-It K-('(tHf-ilhitor recimi- 
inendecl lU'Klulatur. 

/Vdxr, I to 10,(KM) ps duration, lesa than 0.2 
MS rise and fall time, 50 c to 200 kc n-fwtition 
rati*: at l(*Jist 20v i>eak iiulse voltage requiri*d 
— I'yi'E 1217-A rnit I’uls«*r n*eonimendcMl 
mixiulalor. 

Frrquency Moiittlaiion, at least 15 Me ex* 
eursion obtainable witli less than 3 db change 
in output — at tiO c, an rms input of the order 
of 10 V i* Miitablo. 


Output Connector: 50-ohm Type 87-4-(.’tMixial 
Connector. .\<lapturs to other connector t.vpes 
available. 

Tube Complement: Klystron, us 8p€*eilie<l, for 
Types r2^)-.\l throiigii .\-8: one OAHl, one 
rm:i two ()A2. 

Accessories Required: I'nit Power Supply; set* 
price table below. 

Type 1201-A I'nit Hegulateii Ptjwer Supply 
n*(*ommendetl for high stability and minimum 
incidental fm. 

Type rnit Power Supply, for les.*i 

(‘ritical api)lications where cost is an imiNirtant 
factor. 

Type 1202-.'\ I-nit \'ibrator Power Supply, 
for use in the fiehl from 0 v to 12 v, d-e po\vi*r. 
Accessories Recommended: Fixed attenuator 
|Nid for isolating tiscillator from loud: udupttirs 
to other coaxhil conneetors. .Si*«* priee talde 
l»i*low. 

Dimensions: X 5*4 X 6J4 inches, not ili- 

(*luding plugs, knobs, anti terminai.'i. 

Net Weight: (1 |suitids. with klystron. 


'/’o/W 

Klyntmn (Pm-HUUor 
with kltfHtron, for 

*SoniiNol Ptmrr 
Output in 
.\filliimttj< 1 

fWc Wont 

i 

Prirt' 

1220.A1 

2700-2960 Me. 

1 100 

KAWIN 

$254.65 

1220-A2 

2950-3275 Me. 

1 90 

KATiXt 

272.90 

1220-A3 

3400-3960 Me. 

1 ^ 

KATRK 

265.75 

1220-A4 

3840-4460 Me. 

75 

KAFYIK 

312.15 

1220* AS 

4240-4910 Me. 

100 

KAFIN 

261.45 

1220-A6 

5100-5900 Me. 

80 

KA.HIX 

301.45 

1220-A7 

5925-6450 Me. 

100 

KASET 

272.90 

1220>A8 

6200-7425 Me. 

90 

KAUlf 

272.90 

1220-A 

Without Tube. 


KAXtlT 

205.00 
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ACCESSORIES 


KLYSTRON TUBES 


Ti/pc Code Word Price 


726-C 

Klystron, 2700-2960 Me. 

KLYKTRONAY 

$49.65 

6043 

Klystron, 2950-3275 Me. 

KLYHTROBKE 

67.90 

2K29 

Klystron, 3400-3960Me. 

K1.Y8TROSEE 

60.75 

2KS6 

Klystron, 3840-4460 Me... 

KI.YKTRODKE 

107.15 

2K22 

Klystron, 4240-4910 Me. 

KLYSTRON EE 

56.45 

6115 

Klystron, 5100-5900 Me. 

KLY.STRONEF 

96.45 

QK404 

Klystron, 5925-6450 Me. 

KLYSTROOEE i 

67.90 

5976 

Klystron, 6200-7425 Me. 

KLYSTR04AY 

67.90 


Hu* lollnwirifi; klystron tiihos ran also 
l)c usofl in tlie instnimont, hut are not 
stwked hy the (leneral Radio Com¬ 
pany: 2K25 (SoDO-^MKH) Me), 2K2h 


((>25()-7()t)()). 

All klystron tul)es in these oscillators 
except tor the ()()43 are liesijrned tor 
relatively infreipient tuninjj;. 


POWER SUPPLIES (One required) 

Tj/pr 


ITrirv/ Price 


1201- A 
1203-A 

1202- A 


Unif Regulated Power Supply 

Unit Power Supply,... 

Unit Vibrator Power Supply..< 


ASSKT 

AI.IVK 

ACRAL 


$80.00 

40.00 

125.00 


PADS 

Tppe ('ode Word Price 


874-G6 

874-G10 

874-G20 


Attenuator Pad, 6 db.. 
Attenuator Pad, 10 db 
Attenuator Pad, 20 db 


COAXXOUDKR 

COAXBELLKR 

COAX.NECPKR 


$25.00 

25.00 

25.00 


ADAPTORS 


('orUaios 'J'f/pc S74 


Type 

('onnector and 

Fite 

(^ode U’o/Ti 

Pnee 

874-QBJ 

Type BNC Jaek 

Type BNC Plug 

t'OAXBOtaJEIi 

$4.75 

874-OBP 

Type BNC Plug 

Type BNC Jack 

COAXBCNNEK 

4.75 

874-QCJ 

Type C Joek 

Type C Plug 

rOAXCOr.GER 

4.7S 

874-QCP 

Type C Plug 

Type C Jack 

COAXCCFFER 

6.2S 

874-QHJ 

Type HN Jaek 

Type HN Plug 

COAXHAWKEIt 

6.50» 

874.QHP 

Type HN Plug 

Type HN Jack 

COAXHANCtKR 

6.50 

874-QLJ 

Type LC Jack 

Type LC Plug 

COAX UTTER 

17.50 

874-QLP 

Type LC Plug 

Type LC Jack 

COAXLCGGER 

17.50 

874-QNJ 

Type N Jack 

Type N Plug 

COAXNAGtiER 

3.75 

874.QNP 

Type N Plug 

Type N Jack 

<'OAX NUTTER 

4.50 

874-QUJ 

Type UHF Jack 

Type UHF Plug 

COAXYUNDER 

4.00 

874-QUP 

Type UHF Plug 

Type UHF Jack 

CO AX YU I* PER 

4.25 
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NEW DIAL BRINGS NEW CONVENIENCE TO 
OCTAVE-BAND NOISE MEASUREMENTS 



A iis<‘r of iIk* Tvi*k IooO-A (><‘tavo- 
Haiid Aiialyzor m*(Mitly suggestod thal 
I la* .sjkmhI and coiiviMiiance of iioi.sc 
niaasuranicnts could l)(‘ increa«cd by 
the us(* of an adjustablir dial on tin* at¬ 
tenuator control, 'riii.s dial has^ been 
d(‘.signcd and i.s available to all users 
of the analyzer. 

'flu* dial covers tin* panel engraving 
b(‘hind the attenuator knob, and car¬ 
ries a new number .scale so that th(‘ 
Octave-Uand Analyzer is direct r(‘ad* 
ing, thus avoiding the mental <*omputa- 
tioiiK (ami po.s.sibh‘ s<iurces of error) 


previously nece.s.sary. Tor example, in 
the measurement of octave-band pres- 
.sure levels greater tlian 70 db, wIhtc 
the Octave-HamI Analyzer is iistsJ di- 
ret’tly with a mi<*rophone, the .sy.stem 
can be calibratisl with the I'yck ImVi- 
M Sound-I.evel ('alibrator to be direct 
reading on the 20c-to-10kc range (over¬ 
all .siuind-pre.ssure level), whereupon 
the .sy.stem is automatically din'd- 
reading in f»ctave-band pressure levels. 

To achieve the same result where the 
Octave-Hand Analyzer is used in con¬ 
junction with the Tyi'K 1551-A Sound- 
Level -Meter, it i.s necessary only to 
ptKsition the new dial and to adjust the 
“gaiiT* control so that the Octave- 
Hand -Analyzer in its 20c-to-l0kc posi¬ 
tion reads the same as the Sound-Level 
Meter on its weighting network. 

One of the.se dials will be .sent, free 
of charge, to the owner of each Tyi'I-: 
1550-A Octavi'-Haiid Analyzer who 
writes us. giving his name and aildn'ss, 
and the .serial number of the instru¬ 
ment. This new dial is now shipped as 
standard e(|uipment with each new 
()ct avt*-Ha nd A i la lyzer. 

J. .1- Faua.n, .In. 


GENERAL RADIO COMPANY 

275 MASSACHUSETTS AVENUE 
CAMBRIDGE 39 MASSACHUSETTS 

TELEPHONE: TRowbridge 6-4400 

BRANCH ENGINEERING OFFICES 

NEW YORK 6. NEW YORK 
90 WEST STREET 
TEL.—WOrlh 4-2722 

CHICAGO S, ILLINOIS 
920 SOUTH MICHIGAN AVENUE 
TEL. —WAbaah 2.3120 

PHILADELPHIA OFFICE 
nSO YORK ROAD 
ABINGTON, PENNSYLVANIA 
TEL.—HAncach 4.7419 


LOS ANGELES IB. CALIFORNIA 
1000 NORTH SEWARD STREET 
TEL. —Hollywood 9-6201 


SILVER SPRING, MARYLAND 
toss 13lh STREET 
TEL. —JUnipor S.10II 


'*‘.V** 
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